The objective was to assess weight-loss maintenance in individuals who successfully completed a commercial weight-loss programme at multiple sites in the United States. A total of 699 lifetime members of Weight Watchers represented the national sample and 217 additional lifetime members served as an oversample. Lifetime members were asked to self-report their current weight 1, 2, and 5 years after they had successfully completed the programme. Additional lifetime members served as an oversample whose weights were measured. The discrepancy between reported and measured weight in the oversample was used to adjust the self-reported weights of the national sample. Seventy-one percent of participants were middle-aged or older and 95·3 % were female; their mean starting BMI was 27·6 (SD 3·6) kg/m 2 . The percentage of Weight Watchers lifetime members who maintained at least 5 % of their weight loss 1, 2 and 5 years after successful completion of the programme was 79·8, 71·0, and 50·0, respectively. The percentage of participants who remained below their goal weight 1, 2 and 5 years after completion of the programme was 26·5, 20·5, and 16·2, respectively. Results obtained with this group of successful Weight Watchers members are not directly comparable to those obtained with clinical samples of obese dieters because the current sample comprises only the most successful Weight Watchers participants. However, these results provide further evidence that maintenance of weight loss in those who successfully lose weight in one commercial weight-loss programme is more feasible than data from clinical populations have suggested.
With the steady increase in the prevalence of overweight and obesity in the United States and worldwide (1) more and more individuals are seeking help from weight-loss programmes. Nearly all randomized trials of lifestyle programmes for weight loss have been conducted in clinical (university and medical) settings. However, the vast majority of people seeking assistance with weight loss do so through commercial weight-loss programmes. It has been suggested that those who seek obesity treatment in medical settings may suffer from more psychopathology and binge eating than those who do not (2, 3) . Little is known about whether the long-term results of randomized, controlled research conducted in university or medical settings (4) are applicable to the much greater number of people who join a weight-loss programme that is available in their community.
Weight Watchers is a widely available, lifestyle-based weight-loss programme. For more than two decades, Weight Watchers has periodically assessed and reported weight-loss maintenance among its successful members. Christakis & Miller-Kovach (5) reported on a telephone survey conducted among 1200 Weight Watchers members who had successfully reached their goal weight during the period 1981 to 1992. Based entirely on self-reported data, 97, 80, and 37 % of those surveyed indicated that they had stayed within 2·3 kg (5 lb) of their weight goal at 1, 2, and 5 þ years.
In 2001, Lowe and colleagues examined weight-loss maintenance among Weight Watchers participants who had reached their goal weights 1-5 years previously (covering the period 1992 to 1996). A sample of 1002 who became Weight Watchers lifetime members (by reaching their goal weights and maintaining them for at least 6 weeks) were selected from a pool of lifetime members from various geographical areas in the United States. These lifetime members completed a phone-based survey to assess their level of long-term weight-loss maintenance. In addition, a second sample (oversample; n 259) was recruited from the same pool of lifetime members and weighed in-person to develop an adjustment factor for the self-reported weights obtained via the phone survey. The results of this study showed that, based on adjusted body weights, participants regained 31·5, 53·7 and 76·5 % of their original weight losses at 1-, 2-and 5-year follow-ups, respectively.
As Tsai & Wadden pointed out in their review on commercial weight-loss programmes (6) there is a need to assess the effectiveness of these programmes in terms of both weight loss and weight-loss maintenance. The purpose of this paper is to present new data on weight-loss maintenance 1, 2 and 5 years following successful weight loss among Weight Watchers members. Data were collected on former Weight Watchers members who lived in a number of widely dispersed areas of the United States. A shortcoming of the Lowe et al. (7) study was that both the starting weight (weight at joining the programme) and the goal weight reached at the end of the programme were recalled by members one or more years later, a procedure which left the accuracy of these self-reported weights open to question. This weakness was rectified in the present study because both the start and the goal weights were measured by Weight Watchers when participants were in the programme. Information about follow-up body weights was collected 1, 2 and 5 years following the attainment of goal weight using the same procedures as in the earlier study. These new long-term follow-up results are reported here and are compared to similar results described in the 2001 report (7) .
Methods

Programme
The Weight Watchers programme is built on four fundamental components: (1) a food plan, (2) an activity plan, (3) a behaviour modification plan which is based on cognitive restructuring, and (4) group support. The food plan consists of a nutritionally balanced diet which is designed to induce a moderate energy deficit and a weight loss of up to 0·9 kg/week. The programme also contains a structured activity plan which is designed to progressively increase moderate exercise among participants to increase daily energy expenditure. The overall goal of the activity plan at the start of the programme is to reduce sedentary behaviour among participants. This goal progresses through the course of the programme to promote 60 min of moderate activity per day during the weight-loss maintenance phase. During weekly meetings, which are led by trained staff who have attained lifetime status and serve as role models, participants engage in group support, are provided with educational information and materials, and are privately weighed.
As part of the programme, each member determines his or her individual goal weight. The goal weight must be at least 2·3 kg (5 lb) below the member's initial weight when joining the programme and typically falls within the BMI range for normal weight (20-25 kg/m 2 ). The majority of members typically choose a goal weight which is equivalent to a BMI of 25 kg/m 2 . If desired, a member can choose a goal weight at a BMI of . 25 kg/m 2 and still be eligible for lifetime status provided that a qualified health-care professional provides written confirmation that the chosen weight goal is a healthy weight for that individual. Once a member reaches his or her prescribed goal weight over the course of the programme and successfully completes the 6-week maintenance phase of the programme, Weight Watchers confers lifetime member status to that individual. Lifetime members are exempt from paying the registration fee, are asked to weigh-in monthly at a meeting (to encourage continued contact and support) and receive all services at no cost as long as they stay within 0·9 kg of their goal weight.
Procedures
Participants in this study had attained lifetime member status from Weight Watchers 1, 2 or 5 years before the present study was initiated. All participants resided in the United States.
To locate these lifetime members, a zip code analysis was conducted to identify and stratify a national sample. That is individuals to be contacted were selected in proportion to their representation in different regions of the country. A telephone survey was administered by an independent research firm to a total of 1008 lifetime members randomly selected from all lifetime members eligible for this study. Therefore, the geographical distribution of the lifetime members generally reflected their distribution across the United States. Members were selected from four different national regions (East, West, South, Central); the number of participants from each region was equal. The phone-based survey interview was designed to assess long-term maintenance of weight loss and pertinent member demographics. As part of the survey participants were asked to verify the date at which their lifetime member status was conferred to them by Weight Watchers and to report their current weight (in lb). Participants' weight when they joined Weight Watchers and the goal weight at which they achieved their lifetime member status were taken from Weight Watchers' records. These records were retained by most but not all Weight Watchers' centres, but their availability or non-availability was based on practices followed by local Weight Watchers' centres and had nothing to do with this study.
The total national sample consisted of 1008 participants. To be included in the analyses national sample participants needed to have a valid start weight, lifetime goal weight, and current weight. These weights, measured with shoes removed, were available from 699 participants of this national sample. All analyses were based on this subgroup of participants. Furthermore, 663 additional participants were recruited (at the same time as were national sample participants) from four geographically dispersed metropolitan areas (Atlanta, Baltimore, Los Angeles, and Minneapolis) which were close to research sites operated by the survey research firm who collected the data. These additional participants served as an oversample for the purpose of developing an adjustment factor for self-reported weights in the national sample. Oversample participants completed the same phone-based survey interview as did participants of the national sample. They were also asked if they would be willing to participate in an additional survey to be conducted in a nearby facility (they were not told that they would be weighed as part of the additional survey). An incentive of $25 was offered to encourage participation in the additional survey. Those subjects who were willing to participate were contacted by the local market research facility to schedule an appointment. During this visit participants were weighed to the nearest 0·09 kg on a digital scale (Tanita Corporation, Skokie, IL, USA), in light clothing with shoes off. Out of the total oversample 225 participants (about one-third of all those contacted) agreed to make an onsite visit and were weighed during their appointment (onsite oversample). Data from 217 of these participants (seven outliers were removed; see later) were used to develop the adjustment factor. SPSS Inc., Chicago, IL, USA). Data were expressed as percentages or as means with SD. Contrasts between means were assessed by Student's t tests. Pearson correlation coefficients were used to determine the relationship between continuous variables. Results were considered statistically significant at P, 0·05.
Results
Sample characteristics
The demographic characteristics of the national sample are displayed in Table 1 . The majority of the national sample was female (95·3 %), married (82·1 %) and employed (55·2 %). Most participants were above the age of 45 years (71·3 %) and had family incomes over $40 000/year (76·2 %). These characteristics generally mirror the make-up of the typical Weight Watchers member, who is relatively well-off financially and has at least some college education. Data on the ethnicity of the sample were not collected in the current study. It is likely, however, that the current sample closely resembled the sample of the previous study (7) . Subjects from both samples (onsite oversample and national sample) were similar in demographic characteristics. Furthermore, there was no significant difference (P¼0·61) in self-reported BMI calculated from subjects' self-reports of height and weight between subjects in the national sample (24·1 (SD 2·4) kg/m 2 ) and subjects in the onsite sample (23·9 (SD 2·60) kg/m 2 ) (with outliers removed; see later). Oversample participants who did not come in to be weighed were not significantly different (P¼0·74) in self-reported BMI (24·1 (SD 2·7) kg/m 2 ) from those who were weighed at one of the research facilities (23·9 (SD 2·6) kg/m 2 ).
Comparison between included and excluded national sample participants
Excluded national sample participants for whom measured start BMI (n 104; start BMI ¼ 28·2 (SD 4·05) kg/m 2 ) and goal weights (n 115; goal weight ¼ 63·7 (SD 8·49) kg) were available did not differ on those variables from national sample participants (n 699; start BMI ¼ 27·6 (SD 3·60) kg/m 2 , P¼0·14; goal weight ¼ 64·0 (SD 7·0) kg, P¼0·75) who were included in the analyses, respectively. The current BMI (adjusted) from excluded national sample participants (n ¼ 309; current BMI ¼ 25·7 (SD 3·22) kg/m 2 ), however, was significantly higher (P¼0·001) than was that of included national sample participants (24·6 (SD 2·4) kg/m 2 ).
Adjustment factor
In order to correct for any bias in self-reported weights an adjustment factor was computed using self-reported and measured weights from oversample participants (n 217). The adjustment factor represented the average discrepancy between measured and self-reported weight (i.e. (difference between measured weight and self-reported weight)/(selfreported weight)). Six women and one man with extreme values (. 3 SD from the mean) were excluded from further analysis on the presumption that their self-reported values were due to key-punching or transcription errors. The discrepancy between self-reported and measured weights in these individuals ranged from þ49·5 kg (self-reported weight . measured weight) to 220·0 kg (self-reported weight , measured weight). The mean difference in self-reported and measured body weight was 2 1·52 (SD 1·54) kg. Excluding the seven outliers, the average degree of underreporting in the oversample was 2·29 (SD 2·30) %. All results are reported as adjusted values. Adjusted weights were derived by multiplying self-reported weights by 1·0229.
Maintenance of weight losses
Weight maintenance was examined for the 699 participants of the national sample who had reached goal weight 1, 2 and 5 years previously. Table 2 illustrates the adjusted weight regain in the following ways: (1) the amount of weight regained (kg), (2) the percentage of weight loss regained, (3) the percentage of participants who remained within 2·3 kg (5 lb) of goal weight, (4) the percentage of participants who maintained a weight loss of $ 5 % of initial body weight, (5) the percentage of participants who maintained a weight loss of at least 10 % of initial body weight, (6) the percentage of participants who were still below their initial weight when they joined Weight Watchers, and (7) the percentage of participants who were below their goal weight. Mean weight loss of participants in the national sample (n 699) to reach goal weight was 10·9 (SD 7·6) kg. Participants' mean start weight was 74·9 (SD 11·7) kg; their mean goal weight was 64·0 (SD 7·0) kg. During years 1, 2 and 5, subjects regained on average 2·16 (SD 4·5), 3·45 (SD 5·1), and 4·70 (SD 5·9) kg, respectively, or 23·8, 37·5, and 62·4 % of their initial weight loss. The percentage of participants who maintained $ 5 % of weight loss during years 1, 2 and 5 of the follow-up period amounted to 79·8, 71·0, and 50·0 %, respectively. The percentage of participants who remained below their initial weight (i.e. before weight loss) was also high at 94·1, 90·7, and 75·0 during years 1, 2 and 5 respectively. Associations between weight underestimation and current weight/weight-loss regain among onsite oversample participants Among onsite oversample participants the degree of bodyweight underestimation was significantly correlated with measured (r 0·274, P, 0·01) but not (unadjusted) self-reported weight (r 0·107, P¼0·115); thus more-overweight participants underestimated their weight to a greater degree than less-overweight participants. However, because there was no difference in BMI between the national and onsite oversample (see earlier), this relationship would not be expected to produce any bias when the adjustment factor was used to adjust the self-reported weights of the national sample. Also, based on adjusted results in the oversample, the degree of underestimation of body weight was not significantly correlated with weight regain (r 2 0·015, P¼0·844).
Discussion
The current study closely replicated an earlier investigation of weight-loss maintenance in Weight Watchers lifetime members 1-5 years after lifetime membership had been achieved (7) . The current study used the same methodology to examine long-term follow-up of weight-loss maintenance in a nationally representative sample of lifetime members who reached goal weight 1, 2 or 5 years previously. Based on the Institute of Medicine (8) criterion for successful weightloss maintenance of sustaining at least a 5 % weight loss, the current study found that 79·8, 71·0, and 50·0 % successfully maintained a weight loss achieved 1, 2 or 5 years previously, respectively. It is important to note that the improved results in the current study occurred despite the fact that Americans generally continued to gain weight during the 5-year period under study (1) . A sustained weight loss of $ 5 % also produces medically significant improvements in comorbidities associated with obesity (8 -11) . Therefore, although medical outcomes were not assessed, the weight-maintenance results described here would likely have been associated with important improvements in medical risk factors associated with obesity.
One striking finding in this study was that weight-loss maintenance over the course of 5 years following the completion of the programme was substantially improved compared with findings from the previous report of long-term weightloss maintenance in Weight Watchers lifetime members (7) . Participants in the previous study regained an average of 2·9, 5·7, and 7·4 kg 1, 2 and 5 years after reaching goal weight; the comparable figures in the present study were 2·2, 3·5 and 4·7 kg. One reason for the improved findings in the current study may be that measured, instead of self-reported, data were available for both the starting weight and the weight achieved at the end of the weight-loss period (i.e., goal weight). In the previous study, if participants' self-reported starting weights were underestimated and/or their goal weights were overestimated, this would produce percentage weightregain figures that were higher than they really were. In addition, in the current study we removed outliers (those participants who deviated from their measured weight by .3 SD from the mean based on their self-reported weight) before computing the adjustment factor, a procedure which had not been previously undertaken. Taken together, the present results appear to be a truer estimate of lifetime members' long-term weight maintenance, especially because they are based on measured starting and goal weights. The improvement in long-term maintenance in this report compared to the previous one was substantial and raises the question of what might have accounted for this improvement. It is impossible to determine definitively the reasons for the better outcome, but it is worth noting that the Weight Watchers programme underwent a major change between the period covered by the first publication (7) and the current one. During the former period, members followed an exchange-type diet (e.g. eat three proteins, four breads, two fruits). During the period examined here, members followed the POINTSw Weight-Loss System. The System assigns a POINTS value calculated based on a formula that includes energy, fat, and fibre contents per serving. Members have a daily POINTS Target based on individual factors (e.g. age, gender). By tracking their intake with simple, single-digit numbers, the weight-loss process is simplified while encouragement is provided to make lower-fat, higherfibre food choices. Although both methods are based on the same energy deficit, it may be that members found the newer system easier to adhere to and therefore maintained their weight losses better. As mentioned earlier, there are limited data available on long-term maintenance in individuals who successfully completed a commercial weight-loss programme. Grodstein et al. (12) conducted a study in which 192 participants, who completed a commercial weight-loss programme (Optifast; 422-1004 kcal/d depending on weight status) 3 years earlier, self-reported their body weight at follow-up. The results of this study showed that 57 % of participants maintained $ 5 % of the weight loss. Because these follow-up results were based on self-report, they likely overestimate the actual level of weight-loss maintenance.
Gosselin & Cote (13) conducted a study in which they collected information about weight maintenance in women 2-11 years after their participation in a commercial weightloss programme (Mincavi; balanced deficit diet, 1400 kcal/d for women, 1800 kcal/d for men) in the province of Quebec, Canada. Data were based on self-reported weights for the sample as a whole, and verified body weights via existing records for a subsample (n 31) of participants. A correction factor of 2·9 % was applied to subjects' self-reported weight to adjust for underreporting. According to the results of this study, the percentage of women who successfully maintained $5 % of their initial weight loss after 2, 3, 3, 5-6, 7-8, and 9-11 years of participating in a commercial weight-loss programme was 43·6, 33·3, 23·8, 38·2, 29·4 and 19·6 %, respectively.
The weight-maintenance results reported here are far better than those reported in randomized-controlled trials of lifestyle-change programmes. Among those completing such trials, at least one-third of lost weight is regained after 1 year, approximately two-thirds is regained after 2 years, and almost all weight lost is regained after 5 years (4) . However, the results of the current study are not directly comparable with those from controlled trials for several reasons. Lifetime members represent the most successful subgroup of all those who initially join Weight Watchers, whereas the majority of those who join randomized clinical studies complete the programme and are included in the data analyses. It is possible that if only the most successful weight losers from clinical trials were examined at follow-up, their long-term outcomes might be comparable to those reported here. Individuals who seek treatment in universities or medical centres may also be more likely to suffer from psychopathology and binge eating than those attending programmes in the community, factors that may affect ability to lose weight and/or maintain the loss. Furthermore, participants were mostly women, primarily middle-aged, married, employed and had a relatively high income. The present results may not be applicable to samples which differ from the present sample on one or more of these variables.
In addition, the degree of overweight in lifetime members when they began Weight Watchers was considerably lower (BMI ¼ 27·59 kg/m 2 ) than the average of people enrolling in clinical trails (whose BMI are typically in the 30-35 kg/m 2 range). When adjusting for starting BMI in the present sample, the results showed that starting BMI only accounted for a small amount of variance in outcome. Also, the correlation between starting BMI and weight loss in the current data was negligible (r 0·09). Although these results suggest that the positive outcomes experienced by the lifetime members cannot be explained by their relatively lower body mass, it is still possible that as a group lifetime members' impressive weight maintenance was due in part to the fact that their BMI were on average considerably lower than participants in past clinical trials. Excluded national sample participants, relative to those included in the analyses, showed significantly higher current BMI. This result, along with the positive correlation found between weight regain and current BMI, suggests that the weight-regain figures presented in this paper may represent a slight overestimate of the success in weight maintenance of lifetime members of Weight Watchers. Also, since the majority of the sample consisted of middle-class females between the ages of 40 and 65 years, the applicability of the outcomes of this study to a broader population may be limited. Finally, we note that only about one-third of those invited to be part of the oversample agreed to do so. It is possible that this could have biased the sample toward individuals who reported their weight more accurately, since those who were less accurate may have been reluctant to be weighed. Arguing against this interpretation, however, is evidence that the size of the underreporting error we found here is similar to that found in overweight samples in past studies (14, 15) . We also note that we had no information on whether the lifetime members sought additional treatment during the follow-up periods. Given their success in losing weight initially, this may have occurred and could have contributed to the observed results at follow-up.
In conclusion, the positive outcomes of this long-term follow-up of weight-loss maintenance in participants who successfully completed a commercial weight-loss programme several years prior suggest that impressive levels of long-term maintenance of initial weight-loss may be more feasible than is generally assumed. Since the current study was uncontrolled, however, these results cannot be directly attributed to the enduring effects of the weight-loss programme. Given the paucity of outcome data on commercial weight-loss programmes (6) , however, the current data provide important new information on the long-term outcomes of those individuals who reach their goal weights in at least one such programme.
